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(57) ABSTRACT

An article management system includes a plurality of radio
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communicating device; a position-information obtainment
portion configured to obtain the management position infor-
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ARTICLE MANAGEMENT SYSTEM, RFID
TAG, AND APPARATUS FOR
COMMUNICATING WITH RFID TAG

CROSS-REFERENCE TO RELATED
APPLICATION

This is a CIP application PCT/JP2007/73762, filed Dec.
10, 2007, which was not published under PCT article 21(2) in
English and claims the benefits of Japanese Patent application
No. 2006-333734 filed Dec. 11, 2006.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an article management
system configured to manage articles by reading information
stored in radio frequency identification (RFID) tags attached
to the articles, RFID tags used in the article management
system, and an apparatus for reading RFID tags.

2. Description of the Related Art

In article management, it is known that an information
holding portion, such as a barcode and an RFID tag, is pro-
vided for an article to be managed, and an apparatus for
reading information configured to read the held information
contactlessly has been known. For example, if an RFID tag is
provided as the information holding portion, it is referred to
as an RFID system.

In this system, a label-shaped RFID tag includes an RFID
tag circuit element. The RFID tag circuit element includes an
IC circuit part storing predetermined RFID tag information
and an antenna connected to the IC circuit part for informa-
tion transmission/reception. Even if the RFID tag is stained or
arranged in a hidden place, the RFID tag information of the IC
circuit part can be accessed (for information reading/writing)
from a reader/writer. Thus, the system has been put into
practical use in various fields.

Here, a method of storing predetermined identification
information (tag ID) in the IC circuit part of the RFID tag
circuit element and storing and holding article information
(or target information) (or a part thereof) of a target corre-
sponding to the identification information in a database has
been already known. In this case, for example, the identifica-
tion information of the RFID tag circuit element relating to
the target is read by the reader, and the database is searched on
the basis of the read identification information, so that the
target information relating to the target is obtained from the
database as appropriate.

As a prior art reference, there is an article management
system described in JP, A, 2005-8346, for example. In this
article management system (book collection management
system), an RFID tag circuit element for book is provided for
each book whose location is to be identified, while an RFID
tag circuit element for shelf configured to having location
information is provided at each shelf of a bookcase for move-
ment management of the books. Further, a database is pro-
vided that stores correlation information (association infor-
mation) between the tag ID (first tag identification
information) of the RFID tag circuit element for book and
book information and correlation information (association
information) between the tag ID (second tag identification
information) of the RFID tag circuit element for shelf and
shelf information, and an operation terminal (a processing
computer) is connected thereto, to enable searching the data-
base.

In the above prior art reference, when movement or taking-
out of each book is detected and managed every predeter-
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mined period, for example, an administrator moves a portable
reading device across a shelf of books to sequentially read
first tag identification information of an RFID tag circuit
element for book provided for each book from one side of the
shelf to the other side, read second tag identification informa-
tion of an RFID tag circuit element for shelf when the reading
device reaches the end of the shelf, and the two types of the tag
identification information are both transmitted to an opera-
tion terminal via radio communication. After that, the admin-
istrator performs database manipulation at the operation ter-
minal to associate the first tag identification information and
second tag identification information transmitted from the
reading device, by which book information such as the name
and contents of each book and location information (shelf
information) of the book are associated with each other and
stored in a database, and the data is updated.

When it is necessary to know where a book should be
arranged and stored in a bookcase, the administrator needs to
first use the portable reading device to read first tag identifi-
cation information from an RFID tag circuit element of the
book, and then needs to use the terminal for operation to
access the database with the first tag identification informa-
tion of the RFID tag circuit element of the book, so as to
obtain second tag identification information stored in an
RFID tag circuit element of a shelf where the book is to be
placed. This may impose an operation burden on article
(book) management, resulting in inconvenient use.

SUMMARY OF THE INVENTION

The present invention has an object to provide an article
management system, an RFID tag, and an apparatus for com-
municating with an RFID tag, which all can reliably recog-
nize an arrangement position of an article with less operation
burden on an administrator in article management and can
improve convenience.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1is a perspective view illustrating an appearance of a
stock management system to which an article management
system of the present invention is applied.

FIG. 2 is a system configuration diagram illustrating an
outline of the stock management system.

FIG. 3 is a conceptual explanatory diagram illustrating an
outline configuration of an RFID label producing portion.

FIG. 4A is atop view illustrating an entire outline structure
of an article RFID label.

FIG. 4B is a bottom view of FIG. 4A.

FIG. 5 conceptually illustrates RFID tag information to be
stored in an RFID tag circuit element of an article RFID label.

FIG. 6 conceptually illustrates an example of a neighbor
status table to be stored in the RFID tag circuit element of the
article RFID label.

FIG. 7 is a flowchart illustrating a control procedure of
stock management processing executed by the CPU of a
portable management apparatus.

FIG. 8 is a flowchart illustrating a detailed procedure of
taking-out operation processing executed by the CPU of the
portable management apparatus at Step S100 in FIG. 7.

FIG. 9 is a flowchart illustrating a detailed procedure of
taking-out operation processing executed by the CPU of the
portable management apparatus at Step S100 in FIG. 7.

FIG. 10 is a flowchart illustrating a detailed procedure of
own article information change processing executed by the
CPU of the portable management apparatus at Step S400 in
FIG. 8.
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FIG. 11 is a flowchart illustrating a detailed procedure of
neighbor article information change processing executed by
the CPU of the portable management apparatus at Step S500
in FIG. 9.

FIG. 12 is a flowchart illustrating a detailed procedure of
replenishment operation processing executed by the CPU of
the portable management apparatus at Step S300 in FIG. 7.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be described
below referring to the attached drawings. This embodiment is
an embodiment when the article management system of the
present invention is applied to a stock management system
configured to manage a stock of articles such as consumer
goods.

FIG. 1is a perspective view illustrating an appearance of a
stock management system of this embodiment.

In FIG. 1, this stock management system (article manage-
ment system) S is configured to monitor the status of articles
placed in a cabinet 100 having three shelves (upper shelf 101,
middle shelf 102, and lower shelf 103 in order from up to
down). At least one drug container is arranged on each of the
upper shelf 101, the middle shelf 102, and the lower shelf 103.
Each container contains a drug of a type corresponding with
the container. Hereinafter, a set with a drug included in a
container and the container are referred to simply as “drug 17,
in this document and figures. Thus, in this example, the drugs
1 are articles to be managed, which are consumer goods. The
same type of drug 1 is discriminated and stored on each shelf
of'the cabinet 100. The type of the drug 1 stored on each of the
shelves 101, 102 and 103 is determined in advance. In the
cabinet 100, a drug 1A of a type A is stored on the upper shelf
101, a drug 1B of a type B is stored on the middle shelf 102,
and a drug IC of a type C is stored on the lower shelf 103.
Using the stock management system S, a user (operator or
administrator) M carries out stock management of the drugs
1. Specifically, the user M can take out an arbitrary number of
containers having the drug 1 of an arbitrary type from the
cabinet 100, make a reservation for taking-out, and restock
the drug 1.

As shown in FIG. 1, the stock management system S
includes a personal tag Tj held by the user M, an article RFID
label Tb affixed to a container of each drug 1 as an RFID tag
in this embodiment, and a portable management apparatus 2,
as an apparatus for communicating with an RFID tag accord-
ing to this embodiment, configured to make an access (for
reading or writing) to RFID tag information of the personal
tag Tj and the article RFID label Tb via radio communication.

FIG. 2 is a system configuration diagram illustrating an
outline of the stock management system S of this embodi-
ment.

In FIG. 2, as described above, the stock management sys-
tem S includes the personal tag Tj, the article RFID label Th,
and the portable management apparatus 2.

The portable management apparatus 2 has an apparatus
main body 3 and an apparatus antenna (communication
device) 4. The apparatus main body 3 is provided with a CPU
(central processing unit) 5, an RFID label producing portion
6, memory 7 including a RAM, for example, and ROM, an
operation portion 8 into which an instruction and information
from a user (operator of the portable management apparatus)
is input, a display portion (display device) 9 configured to
display various information and messages, and an RF com-
munication control portion 10 configured to control radio
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communication with the article RFID label Tb and the per-
sonal tag Tj through the apparatus antenna 4.

The CPU 5 conducts signal processing according to a pro-
gram stored in the ROM in advance using a temporary storage
function of the RAM, carries out processing of detection of
the article RFID label Tb and the personal tag Tj, reading and
writing of RFID tag information stored therein, and more-
over, management of corresponding information, and carries
out processing of producing the article RFID label Tb to the
RFID label producing portion 6.

The article RFID label Tb is configured such that an RFID
tag circuit element To including a tag antenna 151 and an IC
circuit part 150 is provided for a tape-shaped material with an
appropriate length that can be affixed to an article.

The personal tag Tj is, for example, an identification (ID)
card provided with an RFID tag circuit element, the RFID tag
circuit element having a same configuration as the RFID tag
circuit element To provided at the article RFID label Tb. The
personal tag Tj is held by the user as an employee ID or
personal ID.

A memory part (not shown) of the IC circuit part 150
provided at each of the RFID labels Tb and the RFID labels Tj
stores a tag ID. Every tag 1D indicates that the tag ID is given
to the RFID tag circuit element of the article RFID label Tb or
is given to the RFID tag circuit element of the personal tag Tj.
Inresponseto a character of the tag ID as described above, the
portable management apparatus 2 can discriminate and detect
the article RFID label Tb and the personal tag Tj.

The RF communication control portion 10 of the portable
management apparatus 2 is configured to obtain access to
information of the IC circuit part 150 (RFID tag information
including the tag ID; details will be described later) of the
RFID tag circuit element To through the apparatus antenna 4.
The CPU 5 of the portable management apparatus 2 has
functions to read information by processing a signal read
from the IC circuit part 150 of the RFID tag circuit element To
and to create access information to access the IC circuit part
150 ofthe RFID tag circuit element To and controls an opera-
tion of the entire portable management device 2.

In the above stock management system S, at the take out of
adrug1 from the cabinet 100, the user M operates the portable
management apparatus 2 in the vicinity of a management
position of the drug 1 of the type to be taken out. Then, the
portable management apparatus 2 reads information relating
to the management state of the drug 1 of the type to be taken
out (including the information relating to the management
position) from the RFID tag circuit element To of the article
RFID label Tb affixed to the drug 1 of the type to be taken out
or an RFID tag circuit element To of a article RFID label Tb
of'a drug 1 RFID tag circuit element stored adjacently to the
drug 1 of the type to be taken out, and the user M takes out or
makes a taking-out reservation of the drug 1 on the basis of the
information. Then, in order to respond to the management
state changed by that, rewriting is carried out for each article
RFID label Tb to change to information of the new manage-
ment state by the portable management apparatus 2. At this
time, information relating to the user M who takes out or
reserves the take out of the drug 1 (e.g. user’s name) is read
from the personal tag Tj, which is reflected in the rewriting of
the article RFID label Tb.

In the replenishment operation of the drug 1, the portable
management apparatus 2 is operated in the vicinity of a man-
agement position of a drug 1 of a type to be replenished
similarly to the taking-out operation. The portable manage-
ment apparatus 2 reads information relating to the manage-
ment state of the drug 1 of the type to be replenished from the
article RFID label Tb of the drug 1 of the type to be replen-
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ished or an article RFID label Tb of adrug 1 of a type different
from the type to be replenished, stored adjacently to the drug
1 of the type to be replenished. Hereinafter, the different type
as described above is referred to simply as “neighbor type”.
Thus, the portable management apparatus 2 newly produces
an article RFID label Tb to be affixed to the drug 1 to be
replenished on the basis of the information. At this time,
information of the management state of a type to be replen-
ished and information of the management state of a neighbor
type are written in the new article RFID label Tb. Then,
rewriting to change to the information of the new manage-
ment state is carried out by the portable management appa-
ratus 2 on each of the article RFID labels Tb by the replen-
ishment in order to respond to the management state changed.

In FIG. 3, the RFID label producing portion 6 has a car-
tridge holder 308, a print head 305, a producing portion
antenna 306 and a radio frequency circuit 301, a cutter 307,
and a feeding device 309. The cartridge holder 308 holds a
cartridge 300 in which tag tape 303 provided with the RFID
tag circuit elements To, which are spaced at predetermined
intervals, is wound round a roll 304. The tag tape 303 is
continuously supplied from the cartridge 300. The print head
305 is configured to perform desired printing on a predeter-
mined area, corresponding to each RFID tag circuit element
To, of the tag tape 303 fed out of the cartridge holder 308 (or
a print-receiving medium, not shown, to be bonded to the tag
tape 303). The producing portion antenna 306 and the radio
frequency circuit 301 are configured to carry out information
transmission and reception with the RFID tag circuit element
To via radio communication. The control circuit 302 is con-
nected to the CPU 5 through an input/output interface 310.
The cutter 307 is configured to cut the tag tape 303 for which
the print on the tag tape 303 and the information writing in the
RFID tag circuit element To have been finished to a predeter-
mined length to produce the RFID label Tbh. The feeding
device 309 is disposed opposite the print head 305 and con-
figured to be controlled by the control circuit 302 so as to feed
the tag tape 303.

The radio frequency circuit 301 and the control circuit 302
disposed in the RFID label producing portion 6 are provided
with functions substantially equivalent to those of the RF
communication control portion 10 and the CPU 5 of the
above-described portable management apparatus 2. Namely,
the radio frequency circuit 301 and the control circuit 302
transmits the RFID tag information (including the tag 1D,
which is the tag identification information) to the IC circuit
part 150 of the RFID tag circuit element To (the RFID tag
circuit element To provided at the article RFID label Th or the
personal tag Tj) to the RFID tag circuit element To through
the producing portion antenna 306 and write the RFID tag
information in the IC circuit part 150 of the RFID tag circuit
element To. As the radio frequency circuit 301 and the control
circuit 302 of the RFID label producing portion 6, the RF
communication control portion 10 and the CPU 5 of the
portable management apparatus 2 may be used.

FIGS. 4A and 4B are diagrams illustrating an example of
an entire outline structure of the article RFID label Tb, and are
atop view and a bottom view of the tab label Tb, respectively.
In FIGS. 4A and 4B, the RFID label Tb has the RFID tag
circuit element To arranged at the center of a label main body
149 substantially in a sheet shape, for example.

As shown in FIG. 4A, on the front side (upper face) of the
label main body 149 of the article RFID label Tb, a print area
P is provided in which a print character string R containing a
type name of a drug 1 (“drug A” in this example) and a
registration number of the drug 1 (“00275” in this example;
own serial number will be described later). The registration
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number in the print character string R is an indispensable item
for print. If another label on which a type name is described is
affixed to the container of the drug 1, the print of the type
name on the article RFID label Tb can be omitted.

In the above, the most distinctive feature of this embodi-
ment is that information relating to the management position
of'the drug 1 is stored in the article RFID label Tb to be affixed
to the drug 1, which is the management target article. There-
fore, the arrangement position of the drug 1 can be directly
read from the article RFID label Tb and can be surely recog-
nized. The details will be sequentially described below.

First, in the example of this embodiment, the configuration
of the RFID tag information to be stored in the RFID tag
circuit element To of the article RFID label Tb will be
described.

FIG. 5 conceptually illustrates the RFID tag information to
be stored in the RFID tag circuit element To of the article
RFID label Tb. The example shown in FIG. 5 is the RFID tag
information stored in the article RFID label Tb to be affixed to
adrug 1A ofatype A placed and stored on the upper shelf 101
of'the cabinet 100 in FIG. 1. The RFID tag information in the
shown example is an information group made up of a large
number of data and parameters and roughly classified into
four types of information: non-rewritable own information,
rewritable own information, non-rewritable neighbor infor-
mation, and rewritable neighbor information.

The non-rewritable own information is information
directly relating to the article (the drug 1A in this example; the
same applies to the following) to which the article RFID label
Tb is affixed and is a fixed information group which will not
be rewritten (non-rewritable) after being recorded in new
production of an article RFID label Tb for the first time. The
non-rewritable own information in the shown example
includes an article tag ID, an own type code (own target
information), an own serial number (own target information),
an own manufacturing date, own expiry date, and an own type
management position (management position information).
The article tag ID is tag identification information that
uniquely identifies the RFID tag circuit element To provided
at the article RFID label Tb among the RFID tag circuit
elements To provided at all the article RFID labels Tb respec-
tively. The article tag ID is recorded in each RFID tag circuit
element To in advance by a user (or a manufacturer of the tag
tape 303). The own type code corresponds to a type (type “A”
in this example) of the article (hereinafter referred to as an
own article) to which the article RFID label Tb is affixed. The
own serial number is registered in series in the order of
replenishment in the cabinet 100, for example, in the type of
the own article. The own serial number corresponds to the
article tag ID one by one, respectively. The own type man-
agement position is a storage position where each ofthe drugs
1 is stored. In this example, the own type management posi-
tion is the upper shelf 101 in the cabinet 100 shown in FIG. 1.

The rewritable own information is information relating to a
management state of the own article and is a variable infor-
mation group that can be rewritten each time the management
state of the article is changed (taken-out, reserved, replen-
ished) even after being recorded in the new production of the
article RFID label Tb. The rewritable own information in the
shown example is constituted by an own type updated date
and time (own arrival/shipping history information), an own
type stock quantity (own total-stock information), an own
status flag (own reservation information), an ownuser ID, and
an own user name. The own type updated date and time
indicates time and date when the rewritable own information
is updated the last time by a change in the management state
of the type of the own article. The own type stock quantity
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indicates a stock quantity currently stored at the management
position of the type of the own article. The own status flag
indicates a management state (reserved or not, having been
taken out or not) of each of the own articles. The own user ID
and the own user name indicates a user M when each of the
drugs 1 has been taken out or reserved.

With regard to the own status flag among them, if it is “0”,
for example, it indicates that the article has not been reserved
at the management position but in a storage state, “1” indi-
cates a state in which the article is placed on the management
position but taking-out in the future thereof has been already
reserved by someone, and “2” indicates a state in which the
article has been already taken out of the management position
by someone. Also, the own type stock quantity indicates the
total of the articles in storage (“0”) and the articles having
been reserved (“17).

The non-rewritable neighbor information is information
directly relating to an article (hereinafter referred to as an
neighbor article) stored in a predetermined range (adjacent
stages in the vertical direction in this example) in the vicinity
of'the management position of the article to which the article
RFID label Tb is affixed and is a fixed information group that
can not be rewritten other than at the time of the new produc-
tion similarly to the non-rewritable own information. The
non-rewritable neighbor information in the shown example is
constituted by an neighbor type code (neighbor target infor-
mation) corresponding to a type (type “B” in this example) of
the neighbor article, an neighbor type management position
indicating a management position where the type of the
neighbor article is stored (the middle shelf 102 in the cabinet
100 shown in FIG. 1 in this example), and an neighbor type
compatibility flag (compatibility information) indicating
presence/absence of compatibility of use of the type of the
neighbor article and the type of the own article.

With regard to the neighbor type compatibility flag, this is
a parameter indicating compatibility on whether or not the
own article can be used instead of the neighbor article if the
own article and the neighbor article are the same articles (the
drug 1A and the drug 1B in this example, and they are com-
mon in terms of “drug”), for example. The presence/absence
of compatibility may be indicated only by two stages of “0”
and “1”, may be indicated in stages of plural levels according
to a degree of the compatibility or respective compatibility
may be indicated corresponding to a plurality of use applica-
tions, for example.

The rewritable neighbor information is information relat-
ing to a management state of the article stored at a position
adjacent to a management position of the article to which the
article RFID label Tb is affixed and is a variable information
group that is rewritten each time the management state of the
neighbor article is changed other than the time of the new
production similar to the rewritable own information. The
rewritable neighbor information in the shown example is
constituted by neighbor type updated date and time (neighbor
arrival/shipping history information), a neighbor type stock
quantity (neighbor-total-stock information), and a neighbor
status table. The neighbor type updated date and time indi-
cates time and date when the rewritable neighbor information
is updated the last time due to a change in the management
state of the type of the neighbor article. The neighbor type
stock quantity indicates the stock quantity currently stored at
the management position of the type of the neighbor article.
The neighbor status table (See FIG. 6, which will be described
later) indicates a management state of the neighbor article.

FIG. 6 conceptually illustrates an example of a neighbor
status table to be stored in the RFID tag circuit element To of
the article RFID label Tbh. The neighbor status table of the

20

25

30

35

40

45

50

55

60

65

8

example shown in FIG. 6 is constituted in a format of corre-
lation information in which the neighbor status flag (neigh-
bor-reservation information), neighbor user ID, and neighbor
user name are stored corresponding to a neighbor serial num-
ber of each of the drugs 1 of the neighbor article having been
stored at an adjacent position till the present time.

The neighbor status flag among them in this example indi-
cates a state during storage if the content is “0”, similarly to
the own status flag, indicates a reserved state in the case of
“17, and indicates a state in which the article has been already
taken out of a management position in the case of “2”. The
neighbor user ID and neighbor user name are identification
information that identifies the user M when the neighbor
article has been taken out or reserved, and the personal tag ID
and the user name (they will be described in detail later) read
from the personal tag Tj held by the user M are applicable and
recorded, respectively, in this example.

With regard to the RFID tag information shown in FIG. 5,
the case of the RFID tag information corresponding to the
drug 1A ofthe type A placed and stored on the upper shelf 101
of the cabinet 100 in FIG. 1 is shown as an example as
described above. Therefore, the neighbor article is only the
drug 1B of the type B placed and stored on middle shelf 102,
and thus, only one (corresponding to one type) of the non-
rewritable neighbor information and adjacent storage infor-
mation is shown. However, in the case of the drug 1B of the
type B placed and stored on the middle shelf 102, there are
two types of the neighbor articles, which are the type A and
the type C of the drug 1C placed and stored on the upper shelf
101 and the lower shelf 103, respectively, and if a memory
capacity of the memory part of the RFID tag circuit element
To is sufficiently large, two each of the non-rewritable neigh-
bor information and the rewritable neighbor information may
be stored corresponding to the two kinds (two types) of the
neighbor articles.

Though not particularly shown, the RFID tag information
to be stored in the RFID tag circuit element To of the personal
tag Tj is constituted by the personal tag ID, which is identi-
fication information that uniquely specifies the RFID tag
circuit element To provided at the personal tag Tj in all the
RFID tag circuit elements To and the user name of the user M
holding the personal tag Tj. In the memory 7 of the portable
management apparatus 2, the respective type codes of the
types of all the drugs 1 to be managed, the type names and the
latest own serial numbers of the type are stored in association
with one another.

FIG. 7 is a flowchart illustrating a control procedure of
stock management processing executed by the CPU 5 of the
portable management apparatus 2.

In FIG. 7, when the user M powers on the portable man-
agement apparatus 2, this flow is started. All the control
procedures of this embodiment described below describe the
case in which the drug 1A of the type A having the manage-
ment position at the upper shelf 101 of the cabinet 100 shown
in FIG. 1 is a main target article (own article) of the stock
management (taking-out, reservation, replenishment) as an
example. Thatis, the case in which the neighbor article is only
the drug 1B of the type B on the middle shelf 102 is used as an
example.

First, at Step S5, it is determined whether or not an opera-
tion to select and input either of taking-out operation process-
ing and replenishment operation processing has been carried
out by the user M through the operation portion 8. The routine
waits in a loop till either of the operation processing is
selected and input, and when the selection and input are made,
the determination is satisfied, and the routine goes to the
subsequent Step S10.
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At Step S10, it is determined whether or not the operation
processing selected and input at Step S5 is the taking-out
operation processing. If the taking-out operation processing
is selected and input, the determination is satisfied, and after
the taking-out operation processing at Step S100 is executed,
the routine goes to Step S15. On the other hand, if the replen-
ishment operation processing is selected and input, the deter-
mination is not satisfied, and after the replenishment opera-
tion processing at Step S300, the routine goes to Step S15.

At Step S15, it is determined whether or not an operation to
finish the flow of the stock management processing has been
executed in the operation portion 8. If the finishing operation
has not been executed, the determination is not satisfied, and
the routine returns to Step S5 and this flow is repeated from
the beginning. On the other hand, if the finishing operation
has been executed, the determination is satisfied, and this flow
is finished.

FIGS. 8 and 9 are flowcharts illustrating a detailed proce-
dure of the taking-out operation processing executed by the
CPU 5 of the portable management apparatus 2 at Step S100
in FIG. 7.

InFIG. 8, first, at Step S105, it is determined whether or not
the input operation in which the user M selects and specifies
a type name of the drug 1 (own article) to be taken out
(including a reservation of taking-out) has been executed
through the operation portion 8. At this selection and speci-
fication, it may be so configured that the type names of all the
drugs 1 stored in the memory 7 are enumerated and displayed
(menu display) so that a selection can be made from that.
Then, the routine waits in a loop till the input operation to
selectand specify the type name ofany drug 1, and if the input
operation is executed, the determination is satisfied, and the
routine goes to the subsequent Step S110.

At Step S110, a type code (type code A corresponding to
the type A in this example; The same applies to the following)
corresponding to the type name specified and input at Step
S105 is obtained from the memory 7, and the routine goes to
the subsequent Step S115.

At Step S115, to the RFID tag circuit element To of the
article RFID label Th affixed to each of the large number of
drugs 1 stored in the cabinet 100, the article RFID label Tb
having the own type code of the type code A in this example
is searched through the RF communication control portion 10
and the apparatus antenna 4. Here, the “search” means to get
the tag ID from the RFID tag circuit element To satisfying a
specific condition (such that the own type code is the type
code A in the above) using an inquiry signal, and the same
applies to the following.

Subsequently, the routine goes to Step S120, where it is
determined whether or not the corresponding article RFID
label Tb has been detected in the search at Step S115 (if a
response signal responding to the inquiry signal has been
received through the apparatus antenna 4 and the RF commu-
nication control portion 10 or not). If even only one corre-
sponding article RFID label Tb, that is, the article RFID label
Tb whose own type code is the type code A in this example
has been detected, the determination is satisfied, that is, it is
regarded that at least one of the drug 1A of the type A the user
M is to take out or reserve is stored in the cabinet 100, and the
routine goes to Step S125.

At Step S125, the non-rewritable own information and the
rewritable own information included in the response signal
from the article RFID label Tb detected in the search at Step
S115 are obtained. If a plurality of the article tags Tb is
detected in the search at Step S115, they may be processed
separately one by one using a known method.
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In this example, the case in which the non-rewritable own
information and the rewritable own information and more-
over, the non-rewritable neighbor information and the rewrit-
able neighbor information are included in the response signal
responding to the inquiry signal at Step S120, as will be
described later, is described as an example, but not limited to
that. That is, if only the identification information (tag ID) is
included in the response signal, for example, and the non-
rewritable own information, rewritable own information,
non-rewritable neighbor information, and rewritable neigh-
bor information are not included, it may be so configured that
the target RFID tag circuit element To is specified using the
tag 1D obtained by the response signal at Step S120, an
information request signal is transmitted again through the
RF communication control portion 10 and the apparatus
antenna 4, and the non-rewritable own information, rewrit-
able own information, non-rewritable neighbor information,
and rewritable neighbor information included in the response
signal are obtained (the same applies to the following).

At the subsequent Step S130, it is determined whether or
not the content of the own status flag included in the rewrit-
able own information obtained at Step S125 is “0”, that is,
whether or not the drug 1A to which the detected article RFID
label Th is affixed has been already reserved to be taken out by
someone.

If the content of the own status flag is “1”, that is, the
corresponding own article has been already reserved and can
not be taken out, the determination is not satisfied, and the
routine goes to Step S135.

At Step S135, a control signal is output to the display
portion 9 so as to display the own serial number in the non-
rewritable own information read at Step S125 and that the
drug 1A of the corresponding drug 1A has been already
reserved on the display portion 9, and the routine returns to
Step S115, where the search of the article RFID label Tb is
executed again and the similar procedure is repeated. If the
content of the own status flag is “2” at Step S130, it means a
state in which the corresponding drug 1A has been already
taken out of the cabinet 100 and is absent (including the case
in which drug has been taken out of the cabinet 100 and is
present in the vicinity of the cabinet 100). Therefore, at Step
S135, the display portion 9 may display that the drug is absent
similarly to the above.

In the second search and after at Step 115, it may be so
configured that another article RFID label Tb of the same own
type code A excluding the article RFID label Tb having been
detected so far is searched, and presence/absence of detection
of such another article RFID label Tb is determined at the
subsequent Step S120. As a result, only the article RFID label
Tb which can be taken out or can be newly reserved excluding
the article RFID label Tb in the reserved state can be effi-
ciently detected.

On the other hand, at the determination at Step S130, if the
content of the own status flag is “0”, that is, if the drug 1A to
which the detected article RFID label Tb is affixed is in a
stored state capable of being taken out, the determination is
satisfied, and the routine goes to Step S140.

At Step S140, a control signal is output to the display
portion 9 so as to display the non-rewritable own information
and the rewritable own information obtained at Step S125 on
the display portion 9. As a result, the fact that the drug 1A to
which the most newly detected article RFID label Tb is
affixed is a candidate of the article that can be currently taken
out or reserved and the information relating thereto can be
shown to the user M.

Subsequently, the routine goes to Step S145, where it is
determined whether or not an input operation by the user M to
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instruct to take out or reserve the drug 1A displayed at Step
S140 has been executed through the operation portion 8 or
not. Here, the user M can determine whether or not to take out
or reserve the corresponding drug 1A, by referring the non-
rewritable own information and rewritable own information
displayed on the display portion 9. If the input operation
instructing that the drug 1A is not to be taken out by the user
M is executed, the determination is not satisfied, that is, it is
regarded that the user M refuses use of the drug 1A, and the
flow is finished as it is. It may be so configured that the routine
returns to Step S115, where search of the article RFID label
Tb is started again in this case.

On the other hand, if the input operation that instructs that
the drug 1A is to be taken out by the user M is executed, the
determination at Step S145 is satisfied, and the routine goes to
Step S150. At Step S150, the personal tag ID and the user
name stored in the memory part are read from the RFID tag
circuit element To of the personal tag Tj held by the user M.
That is, similarly to the above, an inquiry signal is transmitted
to the RFID tag circuit element To relating to the personal tag
Tj through the RF communication control portion 10 and the
apparatus antenna 4, a response signal responding to the
inquiry signal is received through the apparatus antenna 4 and
the RF communication control portion 10, and the user name
information is obtained from the received signal. In this
example, the case in which the response signal responding to
the inquiry signal also includes the user name information is
described as an example, but similarly to the above, it may be
so configured that the target RFID tag circuit element To is
specified using the tag ID obtained from the response signal,
an information request signal is transmitted again through the
RF communication control portion 10 and the apparatus
antenna 4, and the user name information included in its
response signal is obtained (the same applies to the follow-
ing).

After that, a control signal is output to the display portion
9 at the subsequent Step S155 so as to display the personal tag
ID and the user name, and confirmation by the user M is
prompted.

Subsequently, the routine goes to Step S160, where it is
determined if an input operation that the user M confirms that
the displayed personal tag ID and the user name are correct
has been executed or not. If the input operation to confirm
correctness has not been executed, that is, if an input opera-
tion that the displayed personal tag ID and the user name are
wrong has been executed, the determination is not satisfied,
that is, it is regarded that malfunction such as wrong affixation
of'the personal tag Tj or wrong reading of the personal tag Tj
of a person other than the genuine user M occurred, and the
routine returns to Step S150 and the similar procedure is
repeated. On the other hand, in the input operation confirming
that the displayed personal tag ID and the username are cor-
rect, the determination is satisfied, own article information
change processing that changes the information relating to
the managed state of the own article is executed at the subse-
quent Step S400, and this flow is finished.

On the other hand, at the determination at Step S120, if no
article RFID label Th whose own type code is the type code A
in this example (and which has not been reserved, either) is
detected in the search at Step S115, the determination is not
satisfied, that is, it is regarded that there is no drug 1A of the
type A in this example intended by the user M, capable of
being taken out or reserved, is stored in the cabinet 100, and
the routine goes to a control procedure at Step S165 and after
(For Step S165 and after, see FIG. 9).

FIG. 9 illustrates the control procedure at Step S165 and
after. Here, the control procedure at Step S165 and after
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described below is to process the taking-out operation while
checking use compatibility of the type B stored at a manage-
ment position (the middle shelf 102 in this case) adjacent to
the type A with respect to the type A when there is no drug 1A
of'the type A in this example intended for use by the user M
that can be taken out or reserved in the cabinet 100.

InFIG. 9, first, at Step S165, only one article RFID label Tb
whose neighbor type code is the type code A in this example
is searched with respect to the RFID tag circuit element To of
the article RFID label Tb affixed to each of the large number
of drugs 1 stored in the cabinet 100 through the RF commu-
nication control portion 10 and the apparatus antenna 4. In
this example, since the drug 1A of the type A to which the
article RFID label Tbh whose own type code is the type code A
is affixed is stored on the upper shelf 101 (uppermost end
position) of the cabinet 100, the one detected as the article
RFID label Tb whose neighbor type code is the type code A is
the article RFID label Tb affixed to the drug 1B of the type B
stored on the middle shelf 102 of the cabinet 100.

Subsequently, the routine goes to Step S170, where it is
determined whether or not the corresponding article RFID
label Tb has been detected (a response signal responding to
the inquiry signal has been received through the apparatus
antenna 4 and the RF communication control portion 10) in
the search at Step 165. If even only one corresponding article
RFID label Tb, that is, the article RFID label Tb whose
neighbor type code is the type code A in this example is
detected, the determination is satisfied, that is, it is regarded
that at least one drug (drug 1B of the type B in this example)
at a management position adjacent to the drug 1A ofthe type
A originally intended to be taken out or reserved by the user
M is stored in the cabinet 100, and the routine goes to Step
S175. On the other hand, if no corresponding article RFID
label Tb is detected, the determination at Step S170 is riot
satisfied, and this flow is finished.

At Step S175, the non-rewritable own information, rewrit-
able own information, non-rewritable neighbor information,
and rewritable neighbor information included in the response
signal from the single article RFID label Tb detected in the
search at Step S165 are obtained.

At the subsequent Step S180, it is determined whether or
not the content of the own status flag included in the rewrit-
able own information is “0”, that is, whether or not each of'the
drug 1B of the type B in this example to which the detected
article RFID label Tb is affixed has been already reserved for
taking-out by someone.

If the content of the own status flag is “1”, that is, if the
corresponding own article (that is, each of the detected drug
1B of the type B in this example) has been already reserved
and can not be taken out, the determination is not satisfied,
and the routine goes to Step S185.

At Step S185, display similar to that at Step S135 is made
on the display portion 9, and the routine returns to Step S165,
where the search of the article RFID label Tb is carried out
again and the similar procedure is repeated.

It may be so configured that in the second search and after
at Step S165, too, another article RFID label Tb with the own
type code B (that is, the neighbor type code A) excluding the
article RFID labels Tb having been detected so far is searched
similarly to Step S115.

On the other hand, in the determination at Step S180, if the
content of the own status flag is “0”, that is, if the drug 1B to
which the detected article RFID label Tb is affixed is stored
capable of being taken out, the determination is satisfied, and
the routine goes to Step S190.

At Step S190, the type name B corresponding to the type
code B of this example of the own type code included in the
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non-rewritable own information read at Step S175 is obtained
from the memory 7, and the routine goes to the subsequent
Step S195.

At Step S195, a control signal is output to the display
portion 9 so that the type name B of this example obtained at
Step S190 and the non-rewritable own information, rewrit-
able own information, non-rewritable neighbor information,
and rewritable neighbor information read at Step S175 are
displayed onthe display portion 9. As aresult, the information
relating to the drug 1B to which the most newly detected
article RFID label Tb is affixed can be shown to the user M.

Subsequently, the routine goes to Step S200, where it is
determined whether or not the input operation to instruct
taking-out or reservation of the drug 1B displayed at Step
S195 by the user M has been executed through the operation
portion 8. Here, the user M can determine whether or not the
corresponding drug 1B is to be taken out or reserved, by
referring to the non-rewritable own information, rewritable
own information, non-rewritable neighbor information, and
rewritable neighbor information displayed on the display por-
tion 9. Particularly, by the user M referring to the neighbor
type compatibility flag included in the non-rewritable neigh-
bor information, use compatibility on whether or not the
detected drug 1B of the type B in this example can be used
instead of the drug 1A of the type A in this example originally
intended by the user M can be checked, and whether or not to
take it out or reserve it can be examined.

If the user M executes the input operation not instructing
the taking-out of each of the drug 1B of the type B, the
determination is not satisfied, that is, it is regarded that the
user M refused the use of the drug 1B of the type B, and this
flow is finished as it is. It may be so configured that the routine
returns to Step S165 to restart at the search ofthe article RFID
label Tb in this case.

On the other hand, if the user M executes the input opera-
tion to instruct taking-out of the drug 1B of the type B, the
determination is satisfied, and the routine goes to Step S205.
Here, the subsequent Step S205, Step S210, and Step S215
are a procedure to have the personal tag ID and the user name
read from the personal tag Tj of the user M checked by the
user M similarly to Step S150, Step S155, and Step S160, and
the description here will be omitted.

If in the determination at Step S215, the input operation
confirming that the displayed personal tag ID and the user
name are correct is executed, the determination is satisfied,
and the routine goes to the subsequent Step S500, where the
neighbor article information change processing that changes
the information relating to the management state of the drug
1B of the type B in this example (the neighbor article to the
drug 1A of the type A in this example intended by the genuine
user M) is executed, and this flow is finished.

FIG. 10 is a flowchart illustrating a detailed procedure of
the own article information change processing executed by
the CPU 5 of the portable management apparatus 2 at Step
S400 in FIG. 8. All the provisional variables attached with a
term “provisional” at the beginning of a word in the descrip-
tion below are variables used for change rewriting of the
RFID tag information for convenience in explaining this
embodiment and stored in the RAM of the memory 7, for
example, as provisional values till they are written.

In FIG. 10, first at Step S405, it is determined if an opera-
tion to select and input on whether or not drug 1A of the type
A in this example determined by the user M to be taken out at
Step S145in FIG. 8 is to be actually taken out from the cabinet
100 or only reserved at this time has been executed through
the operation portion 8. The routine waits in a loop till any
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selection and input is made, and if the selection and input is
made, the determination is satisfied, and the routine goes to
the subsequent Step S410.

At Step S410, it is determined if the reservation was
selected at Step S405 or not. If the taking-out is selected, the
determination is not satisfied and the routine goes to Step
S415, and “2” (having been taken out) is assigned to a provi-
sional status flag. A value obtained by subtracting one from
the own type stock quantity obtained at Step S125in FIG. 8 is
assigned to a provisional-type stock quantity, and the routine
goes to Step S425. On the other hand, if the reservation is
selected, the determination at Step S410 is satisfied, and the
routine goes to Step S420, where “1” (reserved) is assigned to
the provisional status flag, the own type stock quantity
obtained at Step S125 in FIG. 8 is assigned to the provisional-
type stock quantity as it is and the routine goes to Step S425.

At Step S425, a current time and date at that time is
assigned to a provisional-type updated date and time, and the
personal tag ID (used as identification information that speci-
fies the person) and the user name read at Step S150 in FIG.
8 are assigned to the provisional user ID and a provisional
user name, respectively.

Subsequently, the routine goes to Step S430, where the
provisional variables set as above are written in the rewritable
own information of the detected article RFID label Tb as
change information in association with each other. That is, by
transmitting a writing signal such as a known “Program”
signal through the RF communication control portion 10 and
the apparatus antenna 4 to the RFID tag circuit element To of
the article RFID label Tb detected and specified at Step S115
in FIG. 8 and for which the taking-out or reservation is deter-
mined by the user M at Step S145, the writing is made so that
the own type updated date and time stored in the RFID tag
circuit element To is replaced by the provisional-type updated
date and time, the own type stock quantity is replaced by the
provisional-type stock quantity, the own status flag is
replaced by the provisional status flag, the own user ID is
replaced by the provisional user ID, and the own user name is
replaced by (changed to) the provisional user name.

Subsequently, the routine goes to Step S435, and similarly
to the above-described Step S115, the article RFID label Tb
whose own type code is the type code A in this example other
than the article RFID label Tb written in at Step S430 is
searched.

After that, at the subsequent Step S440, by transmitting the
writing signal such as the known “Program” signal through
the RF communication control portion 10 and the apparatus
antenna 4 to the RFID tag circuit element To of the article
RFID label Tb searched, detected and specified at Step S435,
the provisional-type updated date and time and the provi-
sional-type stock quantity are written in the stored rewritable
own information in association with each other. If a plurality
of'the article tags Tb is detected in the search at Step S435, it
is only necessary that the processing is executed separately
one by one by a known method. As a result, required infor-
mation update is executed for all the article RFID labels Th
affixed to the drug 1A of the type A in this example.

Subsequently, the routine goes to Step S445, where simi-
larly to the above-described Step S165, the article RFID label
Tb whose neighbor type code is the type code A in this
example (that is, the article RFID label Tb of the own type
code B affixed to the drug 1B of the type B in this example) is
searched.

Then, at the subsequent Step S450, by transmitting the
writing signal such as the known “Program” signal through
the RF communication control portion 10 and the apparatus
antenna 4 to the RFID tag circuit element To of the article
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RFID label Tb searched, detected and specified at Step S445,
the stored provisional variables set as above are written in the
stored rewritable neighbor information as change informa-
tion in association with each other. That is, the writing is made
so that the neighbor type updated date and time is replaced by
the provisional-type updated date and time, the neighbor type
stock quantity is replaced by the provisional-type stock quan-
tity, the neighbor status flag is replaced by the provisional
status flag, the neighbor user ID is replaced by the provisional
user ID, and the neighbor user name is replaced by (changed
to) the provisional user name. The provisional status flag,
provisional user ID, and provisional user name are written in
the neighbor status table in association with the neighbor
serial numbers, respectively. If a plurality of article tags Tb is
detected in the search at Step S445, they may be processed
separately one by one using a known method. As a result,
required information is updated for all the article RFID labels
Tb affixed to the drug 1B of the type B in this example
(neighbor articleto the drug 1A of the type A in this example).
Then, this flow is finished.

FIG. 11 is a flowchart illustrating a detailed procedure of
the neighbor article information change processing executed
by the CPU 5 of the portable management apparatus 2 at Step
S500 in FIG. 9 and functionally corresponds to FIG. 10.

The function of the flow in FIG. 11 is substantially the same
as that in FIG. 10 and is different in a point that Step S435,
Step S445 in F1G. 10 are replaced by Step S535, Step S545 in
FIG. 11 instead. Only the different procedure will be
described below.

In FIG. 11, at Step S535, the article RFID label Tb whose
own type code is the type code B in this example other than
the article RFID label Tb written in at Step S530 is searched.
At the subsequent Step S540, by transmitting the writing
signal similarly to the above to the rewritable own informa-
tion of the article RFID label Tb searched, detected and speci-
fied at Step S535, the provisional-type updated date and time
and date and the provisional-type stock quantity are written in
association, respectively. If a plurality of article tags Tb is
detected in the search at Step S535, they may be processed
separately one by one using a known method. As a result,
required information update is executed to all the article
RFID labels Tb affixed to the drug 1B of the type B in this
example.

Subsequently, the routine goes to Step S545, where simi-
larly to the above-described Step S165, the article RFID label
Tb whose neighbor type code is the type code B (the article
RFID labels Tb in the reserved state of the drug 1A of the type
A and of the own type codes A, C affixed to the drug 1C of the
type C in this example) is searched.

Then, at the subsequent Step S550, by transmitting the
writing signal such as the known “Program” signal through
the RFID communication control portion 10 and the appara-
tus antenna 4 to the RFID tag circuit element To of the article
RFID label Th searched, detected, and specified at Step S545,
the provisional-type updated date and time, provisional-type
stock quantity, provisional status flag, provisional user 1D,
and provisional user name are written in the stored rewritable
neighbor information in association with each other, as
change information. If a plurality of article tags Tb is detected
in the search at Step S545, they may be processed separately
one by one using a known method. As a result, required
information update is executed for all the article RFID labels
Tb affixed to the drug 1A of the type A and the drug 1C of the
type C (the neighbor articles to the drug 1B of the type B in
this example) in this example. Since the other procedures are
the same as those in FIG. 10, the description will be omitted.
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FIG. 12 is a flowchart illustrating a detailed procedure of
replenishment operation processing executed by the CPU 5 of
the portable management apparatus 2 at Step S300 in FIG. 7.

In FIG. 12, first, at Step S305, it is determined whether or
not an input operation to select and specify a type name of a
drug 1 to be replenished by the user M has been executed
through the operation portion 8. In this selection and input, it
may be so configured that the type names of all the drugs 1
stored in the memory 7 are enumerated and displayed (menu
display) so that a selection can be made from them. Then, the
routine waits in a loop till the input operation to select and
specify a type name of any of the drugs 1 is executed, and if
the input operation is executed, the determination is satisfied,
and the routine goes to the subsequent Step S310.

At Step S310, a type code corresponding to the type name
specified and input at Step S305 (type code A corresponding
to the type A in this example) and the latest own serial number
(=the total of the drugs 1A of the type A having been stored so
far) are obtained from the memory 7, and the routine goes to
the subsequent Step S315.

At Step S315, with respect to the RFID tag circuit element
To of the article RFID label Tb affixed to each of the large
number of the drugs 1 stored in the cabinet 100, the article
RFID label Tb whose own type code is the type code A in this
example is searched through the RF communication control
portion 10 and the apparatus antenna 4.

Subsequently, the routine goes to Step S320, where the
non-rewritable own information, rewritable own information,
non-rewritable neighbor information, and rewritable neigh-
bor information are read from one of the article RFID labels
Tb detected inthe search at Step S315. That is, similarly to the
above, an inquiry signal is transmitted to the RFID tag circuit
element To relating to the article RFID label Tb through the
RF communication control portion 10 and the apparatus
antenna 4, a response signal responding to the inquiry signal
is received through the apparatus antenna 4 and the RF com-
munication control portion 10, and the non-rewritable own
information, rewritable own information, non-rewritable
neighbor information, and rewritable neighbor information
are obtained from the received signal. As described above, it
may be so configured that the target RFID tag circuit element
To is specified using the tag ID obtained by the first response
signal, the information request signal is transmitted again,
and the non-rewritable own information, rewritable own
information, non-rewritable neighbor information, and
rewritable neighbor information included in the response sig-
nal are obtained.

Subsequently, the routine goes to Step S325, where a con-
trol signal is output to the display portion 9 so that a display is
made that a manufacturing date and expiry date of each of the
drugs 1A to be replenished is required to be input by the user
M.

Subsequently, the routine goes to Step S330, where it is
determined whether or not an operation to input each param-
eter of the manufacturing date and expiry date has been
executed by the user M through the operation portion 8. Then,
the routine waits in a loop till the input operation of the both
parameters is executed, and if the input operation is executed,
the determination is satisfied, and the routine goes to the
subsequent Step S335.

At Step S335, a value obtained by adding one to the latest
own serial number obtained at Step S310 is assigned to a
provisional serial number, the manufacturing date and the
expiry date input at Step S330 are assigned to a provisional
manufacturing date and a provisional expiry date in associa-
tion with each other, the current time and date at that time is
assigned to a provisional-type updated date and time, and a
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value obtained by adding one to the detected number of the
article RFID labels Tb (of the own type code A in this
example) detected in the search at Step S315 is assigned to a
provisional-type stock quantity.

Subsequently, the routine goes to Step S340, where the
latest own serial number corresponding to the type A in this
example stored in the memory 7 of the portable management
apparatus 2 and to be replenished is replaced by (changed to)
a provisional serial number and registered.

Subsequently, the routine goes to Step S345, where the
article RFID label Tb to be affixed to each of the drug 1A to
be replenished is newly produced. This is executed by, first,
setting the RFID tag information of the article RFID label Th
of the type code A in this example read at Step S320 (non-
rewritable own information, rewritable own information,
non-rewritable neighbor information, and rewritable neigh-
bor information) as provisional RFID tag information and by
changing each of the provisional variables having been set as
above as change information in association with each other.

That is, the writing is executed so that the own serial
number provisionally set and stored in the memory 7 such as
the RAM is replaced by the provisional serial number, first,
for example, the own manufacturing date is replaced by the
provisional manufacturing date, the own expiry date is
replaced by the provisional expiry date, the own type updated
date and time is replaced by the provisional-type updated date
and time, and the own type stock quantity is replaced by
(changed to) the provisional type stock quantity. At this time,
the own status flag, own user ID, and own user name are set to
the respective initial values (the own status flag to “0” and the
own user 1D and own user name to blank). Also, in this case,
only the setting in the memory 7 of the portable management
apparatus 2 is changed instead of writing in the article RFID
label Tb as a source of reading via radio communication.

Then, the provisional RFID tag information set as above
and the type name of the type A in this example are output to
the input/output interface 310 of the RFID label producing
portion 6. As a result, similarly to the above, by transmitting
the writing signal such as the known “Program” signal to the
RFID tag circuit element To of the tag tape 303 used for the
article RFID label Tb to be newly produced relating to the
drug 1A to be replenished through the control circuit 302, the
radio frequency circuit 301, and the producing portion
antenna 306, the provisional RFID tag information is written
in the RFID tag circuit element To, and the type name of the
type A of this example and the provisional serial number are
printed on the predetermined print area P on the tag tape 303
by the operation of the print head 305 (See FIG. 4). It may be
so configured that writing is not made only for the article tag
1D but the tag ID recorded in the RFID tag circuit element To
recorded by a manufacturer of the tag tape 303 in advance is
used as it is as described above. The user M can replenish the
article RFID label Tb produced as above at the management
position in the cabinet 100 by affixing it to each of the drugs
1A to be replenished.

Subsequently, the routine goes to Step S350, where by
transmitting the writing signal such as the known “Program”
signal to the RFID tag circuit element To of the article RFID
label Tb searched, detected and specified at Step S315 (the
article RFID label Th of the own type code A currently present
in the cabinet 100 in this example) through the RF commu-
nication control portion 10 and the apparatus antenna 4, the
provisional variables having been set as above is written as
change information in association with the stored rewritable
own information, respectively. That is, the writing is executed
so that the own type updated date and time is replaced by the
provisional-type updated date and time and the own type
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stock quantity by the provisional-type stock quantity, respec-
tively. If a plurality of article tags Tb is detected in the search
at Step S320, they may be processed separately one by one
using a known method.

Subsequently, the routine goes to Step S355, where simi-
larly to the above-described Step S165, the article RFID label
Tb whose neighbor type code is the type code A in this
example is searched.

At the subsequent Step S360, by transmitting a writing
signal such as the known “Program” signal to the RFID tag
circuit element To of the article RFID label Tb searched,
detected and specified at Step S355 through the RF commu-
nication control portion 10 and the apparatus antenna 4, the
provisional variables having been set as above are written as
change information in association with the stored rewritable
neighbor information, respectively. That is, the writing is
executed so that the neighbor type updated date and time is
replaced by (changed to) the provisional-type updated date
and time, the neighbor type stock quantity by the provisional-
type stock quantity, the neighbor status flag by the provisional
status flag, the neighbor user ID by the provisional user 1D,
and the neighbor user name by the provisional user name. If
a plurality of article tags Tb is detected in the search at Step
S355, they may be processed separately one by one using a
known method. As a result, required information is updated
for all article RFID labels Tb affixed to the drug 1B of the type
B in this example (neighbor article to the drug 1A of'the type
A 1in this example). Then, this flow is finished.

In the above, a procedure at Step S125 in the flow of FIG.
8 functions as a position-information obtainment portion con-
figured to obtain a own type management position stored in
the IC circuit part 150 of the RFID tag circuit element To
through the apparatus antenna 4. Also, a procedure at Step
S115 in FIG. 8, Step S435 in FIG. 10, and Step S535 in FIG.
11 functions as a first tag-identification information obtain-
ment portion configured to obtain an article tag ID stored in
the IC circuit part 150 of the RFID tag circuit element To
corresponding to the own type code using an inquiry signal
including the own type code.

The procedure at Step S125 also functions as a first history-
information obtainment portion configured to obtain the own
type updated date and time stored in the IC circuit part 150, a
first total-stock-information obtainment portion configured
to obtain the own type stock quantity stored in the IC circuit
part 150, and a first reservation-information obtainment por-
tion configured to obtain the own status flag stored in the IC
circuit part 150.

Also, the procedure at Step S140 in the flow of FIG. 8
functions as a position-information display output portion
configured to output a signal that displays the own type man-
agement position obtained as above on the display portion 9.

Also, the procedure at Step S175 in the flow of FIG. 9
functions as the position-information obtainment portion
configured to obtain the own type management position
stored in the IC circuit part 150 of the RFID tag circuit
element To through the apparatus antenna 4. Also, the proce-
dure at Step S165 in FIG. 9, Step S445 in FIG. 10, Step S545
in FIG. 11 functions as a second tag-identification informa-
tion obtainment portion configured to obtain the article tag ID
of the RFID tag circuit element To provided with the IC
circuit part 150 storing the neighbor type code using the
inquiry signal including the neighbor type code.

The procedure at Step S175 also functions as a second
history-information obtainment portion configured to obtain
the neighbor type updated date and time stored in the IC
circuit part 150, a second total-stock-information obtainment
portion configured to obtain the neighbor type stock quantity
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stored in the IC circuit part, a second reservation-information
obtainment portion configured to obtain the neighbor status
flag stored in the IC circuit part 150, and a compatibility-
information obtainment portion configured to obtain the
neighbor type compatibility flag stored in the IC circuit part
150.

Also, the procedure at Step S195 in the flow of FIG. 9
functions as the position-information display output portion
configured to output a signal that displays the own type man-
agement position obtained as above on the display portion 9
and also functions as a compatibility-information display
output portion configured to output a signal that displays the
neighbor type compatibility flag obtained as above on the
display portion 9.

Also, the procedure at Step S430 and Step S440 in the flow
of FIG. 10 and at Step S530 and Step S540 in the flow of FIG.
11 functions as a first writing portion configured to write the
own type stock quantity updated corresponding to the arrival/
shipping of the drug in the IC circuit part 150 of the RFID tag
circuit element To of the drug of the applicable type through
the apparatus antenna 4.

Also, the procedure at Step S450 in the flow of FIG. 10 and
the procedure at Step S550 in the flow of FIG. 11 function as
a second writing portion configured to write the neighbor type
stock quantity updated corresponding to the arrival/shipping
of the drug in the IC circuit part 150 of the RFID tag circuit
element To of the drug of the applicable type through the
apparatus antenna 4.

In this embodiment configured as above, the article RFID
label Tb provided with the RFID tag circuit element To is
handled in relation with the drug 1 of the type to be managed
(affixed in this example. It may be inclusion, attachment other
than that.), and the own type code and the own type manage-
ment position of the drug 1 are stored in the IC circuit part 150
of'the RFID tag circuit element To. If radio communication is
conducted with the RFID tag circuit element To by the appa-
ratus antenna 4 of the portable management apparatus 2, the
own type management position is obtained by the procedure
at Step S125 in the flow of FIG. 8, a signal corresponding to
that is output to the display portion 9 by the procedure at Step
S140 in the flow of FIG. 8, and the own type management
position of the drug 1 of the type associated with the RFID tag
circuit element To (position of the shelf in the cabinet 100) is
displayed on the display portion 9.

As described above, only by reading the RFID tag infor-
mation of the article RFID label Tb affixed to the drug 1 of the
type to be managed (without particularly making an access to
a database), a position where the drug 1 of the type should be
arranged/stored is displayed, and the user M (operator,
administrator) can surely recognize the arrangement position
of the drug 1 of each type, and convenience in the article
management can be improved.

Also, particularly in this embodiment, by making an
inquiry with an inquiry signal by specifying the own type
code, if there is a response of the RFID tag circuit element To,
the drug 1 of the type to be managed associated with the RFID
tag circuit element To is the article desired to be searched.
Thus, by obtaining the article tag ID of the responding RFID
tag circuit element To by the procedure at Step S115 in the
flow of FIG. 8, the RFID tag circuit element To can be speci-
fied using the article tag ID on the basis of the obtainment
result. As a result, the own type management position of the
drug 1 of the type to be managed is obtained by the procedure
at Step S125 in the flow of FIG. 8 with respect to the specified
RFID tag circuit element To, and the arrangement position of
the drug 1 of the type can be specified.
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Also, particularly in this embodiment, by obtaining the
own type updated date and time from the RFID tag circuit
element To responding to the inquiry signal specifying the
own type code, history of taking-out, reservation of the tak-
ing-out, and replenishment of the drug 1 of the type to be
searched can be checked. Similarly, by obtaining the own
type stock quantity from the RFID tag circuit element To
responding to the inquiry signal, the stock quantity of the drug
1 of the type desired to be searched can be checked. At this
time, by updating the own type stock quantity according to the
arrival/shipping ofthe drug 1 and by writing itin the RFID tag
circuit element To, any fluctuation in the stock can be surely
reflected, and the latest information can be stored in each
RFID tag circuit element To all the time. Similarly, by obtain-
ing the own status flag from the RFID tag circuit element To
responding to the inquiry signal specifying the own type
code, it can be checked if the drug 1 of the type desired to be
searched has been reserved to be used. As a result, conve-
nience can be further improved.

Also, particularly in this embodiment, by making an
inquiry with the inquiry signal specifying neighbor type code,
if there is a response of the RFID tag circuit element To
responding to that, (even if there is no response to the inquiry
signal specifying the own target information), the article to be
managed associated with the RFID tag circuit element To is
an article whose arrangement position is close to the article
desired to be searched. If radio communication is conducted
with the RFID tag circuit element To by the apparatus antenna
4 of the portable management device 2, the own type man-
agement position is obtained by the procedure at Step S175 in
the flow of FIG. 9, and a signal corresponding to that is output
to the display portion 9 by the procedure at Step S195 in the
flow of FIG. 9. As aresult, the own type management position
(position of the shelf in the cabinet 100) of the drug 1 of the
type associated with the RFID tag circuit element To can be
displayed on the display portion 9.

Then, by obtaining the article tag ID of the responding
RFID tag circuit element To by the procedure at Step S165 in
the flow of FIG. 9, the RFID tag circuit element To can be
specified using the article tag ID on the basis of the obtain-
ment result. As a result, by obtaining the own type manage-
ment position by the procedure at Step S175 in the flow of
FIG. 9 with respect to the specified RFID tag circuit element
To, the arrangement position of the article (article close to the
article desired to be searched) can be specified.

Also, particularly in this embodiment, even if there is no
drug 1 of the type desired to be searched at a predetermined
arrangement position and no RFID tag circuit element To
responds to the inquiry signal specifying the own type code
corresponding to that, if there is an RFID tag circuit element
To responding to the inquiry signal specifying the neighbor
type code, the neighbor type updated date and time (=corre-
sponding to the own type updated date and time of the drug 1
desired to be searched) can be obtained. As a result, the
updated date and time (arrival/shipping history) of the drug 1
of the type desired to be searched can be checked, manage-
ment becomes possible even if the drug 1 of a type desired to
be searched is absent, and convenience can be further
improved.

Also, particularly in this embodiment, if there is an RFID
tag circuit element To responding to the inquiry signal speci-
fying the neighbor type code, the neighbor type stock quantity
(=corresponding to the own type stock quantity of the drug 1
of'the type desired to be searched) can be obtained and a stock
quantity of the drug 1 of the type desired to be searched can be
checked, management becomes possible even if the drug 1 of
the type desired to be searched is absent. At this time, by
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updating the neighbor type stock quantity according to the
arrival/shipping of the drug 1 and writing it in the RFID tag
circuit element To, any fluctuation in the stock can be surely
reflected, and latest information can be stored in each RFID
tag circuit element To all the time. Similarly, if there is an
RFID tag circuit element To responding to the inquiry signal,
a neighbor status flag (=corresponding to the own status flag
of the drug 1 of the type desired to be searched) can be
obtained. As a result, it can be checked if a drug 1 of the type
desired to be searched has been already reserved to be taken
out. Similarly, if there is an RFID tag circuit element To
responding to the inquiry signal, the neighbor compatibility
flag can be obtained and displayed. As a result, it can be
checkedifthe drug 1 of another type can be used instead of the
drug 1 of the type desired to be searched. As a result, conve-
nience can be further improved.

In the above, even if the drug 1 of the article to be managed
is located at a predetermined spot (each shelf), it is deter-
mined ifthe article has been reserved or not, but not limited to
that. It may be so configured that management can be con-
ducted without reserving the drug 1 as above but only accord-
ing to whether or not the article has been taken out and is
absent or has not been taken out and present.

The “Program” signal used in the above shall comply with
the specification formulated by EPC global. The EPC global
is a non-profit corporation jointly established by International
EAN Association, which is an international organization of
distribution codes, and UCC (Uniformed Code Council),
whichis an U.S. distribution code organization. Signals com-
plying with other standards will do as long as they serve the
same functions.

Other than those as described above, methods of the
embodiments and each variation may be combined as appro-
priate for use.

Though not specifically exemplified, the present invention
should be put into practice with various changes made in a
range not departing from its gist.

What is claimed is:

1. An article management system comprising: a plurality of
radio frequency identification (RFID) tag circuit elements
respectively handled in association with articles to be man-
aged; and an apparatus for communicating with an RFID tag,
each of said RFID tag circuit elements having an IC circuit
part storing information and a tag antenna for information
transmission/reception, said IC circuit part storing tag iden-
tification information, own target information of said article
to be managed, and management position information of the
article to be managed, and said apparatus for communicating
with an RFID tag having: a communicating device configured
to carry out information transmission/reception with said
RFID tag circuit element via radio communication; a posi-
tion-information obtainment portion configured to obtain
said management position information stored in said IC cir-
cuit part of said RFID tag circuit element through said com-
municating device; and a position-information display output
portion configured to output a signal for displaying said man-
agement position information obtained by said position-in-
formation obtainment portion to a display device, wherein:

said IC circuit part of each of said plurality of RFID tag

circuit elements stores own reservation information
indicating presence/absence of reservation of use of the
corresponding article to be managed; and

said apparatus for communicating with an RFID tag

includes a first reservation-information obtainment por-
tion configured to obtain said own reservation informa-
tion stored in said IC circuit part.
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2. The article management system according to claim 1,
wherein: said apparatus for communicating with an RFID tag
includes a first tag-identification information obtainment por-
tion configured to obtain said tag identification information
stored in said IC circuit part of said RFID tag circuit element
corresponding to said own target information using an inquiry
signal including the own target information.

3. The article management system according to claim 2,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores own arrival/shipping history infor-
mation indicating arrival/shipping history of a corresponding
article to be managed; and said apparatus for communicating
with an RFID tag includes a first history-information obtain-
ment portion configured to obtain said own arrival/shipping
history information stored in said IC circuit part.

4. The article management system according to claim 2,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores own total-stock information indi-
cating a total stock quantity of the corresponding article to be
managed; and said apparatus for communicating with an
RFID tag has a first total-stock-information obtainment por-
tion configured to obtain said own total-stock information
stored in said IC circuit part.

5. The article management system according to claim 1,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores neighbor target information corre-
sponding to another RFID tag circuit element located in a
neighborhood predetermined range; and said apparatus for
communicating with an RFID tag includes a second tag-
identification information obtainment portion configured to
obtain said tag identification information of the RFID tag
circuit element provided with said IC circuit part storing the
neighbor target information using an inquiry signal including
said neighbor target information.

6. The article management system according to claim 5,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores neighbor arrival/shipping history
information indicating arrival/shipping history of said article
to be managed corresponding to said another RFID tag circuit
element; and said apparatus for communicating with an RFID
tag includes a second history-information obtainment portion
configured to obtain said neighbor arrival/shipping history
information stored in said IC circuit part.

7. The article management system according to claim 5,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores neighbor-total-stock information
indicating a total stock quantity of said article to be managed
corresponding to said another RFID tag circuit element; and
said apparatus for communicating with an RFID tag includes
a second total-stock-information obtainment portion config-
ured to obtain said neighbor-total-stock information stored in
said IC circuit part.

8. The article management system according to claim 5,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores neighbor-reservation information
indicating presence/absence of reservation of use of said
article to be managed corresponding to said another RFID tag
circuit element; and said apparatus for communicating with
an RFID tag includes a second reservation-information
obtainment portion configured to obtain said neighbor-reser-
vation information stored in said IC circuit part.

9. The article management system according to claim 5,
wherein: said IC circuit part of each of the plurality of RFID
tag circuit elements stores compatibility information of cor-
responding article to be managed with said article to be man-
aged corresponding to said another RFID tag circuit element;
and said apparatus for communicating with an RFID tag
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includes: a compatibility-information obtainment portion said compatibility information obtained by said compatibil-
configured to obtain said compatibility information stored in ity-information obtainment portion to a display device.

said IC circuit part; and a compatibility-information display
output portion configured to output a signal for displaying ¥ % % % %



